ARHGAP8 is a novel member of the RHOGAP family related to ARHGAP1/CDC42GAP/p50RHOGAP: mutation and expression analyses in colorectal and breast cancers.
The RHO family of small GTPases has multiple functions, including regulation of cytoskeletal organization, cell cycle progression and cell migration, among others. The key members of this family are RHO, RAC and CDC42. Active GTP-bound RHO proteins are down-regulated by RHO GTPase-activating proteins (RHOGAPs). Herein, we describe the identification, characterization and mutational analysis of a novel RHOGAP designated as ARHGAP8, which is located within a critical region of loss-of-heterozygosity on chromosome 22q13.31 in breast and colorectal carcinomas. ARHGAP8 shares an identical genomic organization with ARHGAP1/CDC42GAP/p50RHOGAP and the corresponding proteins share the same functional domains that distinguish them from other ARHGAP members. These domains include the C-terminal RHOGAP domain, a central SH3-binding motif, and an N-terminal BNIP-2/CDC42GAP homology (BCH)/Sec14p-like domain. Three alternatively spliced ARHGAP8 transcripts were expressed in normal mammary gland and colon, which differed in the size of the BCH/Sec14p-like domain only. PCR-SSCP analyses revealed a total of six germline missense variants in individuals with colorectal or breast cancer; however, somatic mutations were not identified. Surprisingly, ARHGAP8 expression was up-regulated in the majority of primary colorectal tumors analyzed. Taken together, ARHGAP8 encodes a novel RHOGAP with unique functional domains that is highly homologous to ARHGAP1/CDC42GAP/p50RHOGAP.